Murine melanoma cell differentiation and melanogenesis induced by poly(ADP-ribose) polymerase inhibitors.
Murine melanoma cells treated with the melanocyte-stimulating hormone (MSH) family of peptides undergo differentiation characterized by enhanced melanogenesis and altered morphology. These effects are mediated via the adenylate cyclase-cAMP pathway leading to activation of protein kinase A (PKA). We have discovered that inhibition of a post-translational modification of chromatin proteins, viz. poly(ADP-ribosylation), also induces melanogenesis and differentiation in these cells. A range of competitive inhibitors (benzamide and its derivatives) of the nuclear enzyme poly(ADP-ribose) polymerase (PADPRP; EC 2.4.2.30) was utilized, and their ability to induce melanogenesis reflected their potency as PADPRP inhibitors. These compounds induced melanogenesis at low doses (20 microM-2 mM) which did not affect cell growth or viability. Induction of melanogenesis was not attributable to inhibition of cyclic nucleotide phosphodiesterase by these compounds. MSH treatment caused a transient rise in cAMP levels (up to 200-fold by 5 min and returning to near basal levels by 5 h). It also stimulated PKA activity up to 5-fold, and the temporal kinetics of this activation mirrored the changes in cAMP levels. In comparison, the PADPRP inhibitors had no effect on either of these processes. These data constitute a novel demonstration of a cAMP-independent mechanism for the induction of melanoma cell differentiation, including melanogenesis.